Objectives. The effect of local workplace smoking laws in California was assessed to determine whether such laws increase smoking cessation.
Methods. Workplace smoking ordinance data from 1990 were appended to 1990 California Tobacco Survey data from 4680 adult indoor workers who were current cigarette smokers or reported smoking in the 6 months before the survey. Ordinance effects on cigarette smoking and worksite policy were estimated by using multiple logistic regression controlling for sociodemographic variables.
Results. Smokers who worked in localities with a strong workplace ordinance (compared with no workplace ordinance) were more likely to report the existence of a worksite smoking policy (odds ratio [OR] = 1.6; 95% confidence interval [CI] = 1.2, 2.2) and to report quitting smoking in the prior 6 months (OR = 1.5; 95% CI = 1.1, 1.7). In communities with strong ordinances, an estimated 26.4% of smokers quit smoking within 6 months of the survey and were abstinent at the time of the survey, compared with an estimated 19.1% in communities with no ordinance.
Conclusions. Workplace smoking ordinances increased smoking cessation among employed smokers, indicating that these laws may benefit smokers as well as nonsmokers. With the advent of major state and national tobacco control initiatives, the search for effective public policies to promote smoking cessation has intensif ied. Since the 1970s, considerable effort has been devoted to the adoption of smoking laws, first at the state and then at the local level. This legislation was developed and promoted by the nonsmokers' rights movement to provide clean indoor air to nonsmokers. 1 A secondary aim of these laws has been to promote smoking cessation. The 1986 Surgeon General's Report predicted that "the widespread adoption of smoking restrictions may have a profound impact on smoking behavior. . . Hypothesized consequences include. . . increased rates of smoking cessation." 2 Policies that restrict worksite smoking may reduce smoking behavior by reducing the opportunity to smoke, by decreasing pressures to smoke, and by increasing social support for cessation. 2 Increases in smoking cessation have been found in worksites that have adopted restrictive smoking policies because of corporate or industrywide decisions, [3] [4] [5] which supports the expectation that laws requiring businesses to adopt such policies would also show such effects.
The results from prior research on the effect of smoking laws on smoking prevalence are mixed, 6, 7 and we are aware of no research that has assessed the effect of smoking laws on smoking cessation. One study based on a national survey found lower smoking rates for residents of communities with smoking laws. 6 Another study using similar methodology found no effect for state smoking regulations on smoking prevalence. 7 This research has been criticized because the direction of causality is ambiguous. 8 Moreover, smoking prevalence is affected by smoking onset as well as by cessation and relapse; thus, smoking prevalence is not specific to cessation. National studies are problematic for assessing the effects of smoking laws because these laws are confounded with differences in tobacco taxes.
Tobacco tax rates not only vary across states but affect smoking behavior, and smoking laws correlate positively with tobacco taxes, making it difficult to disentangle the effects of smoking regulations. 7 Thus, a single-state study that examines the effects of local ordinances on smoking cessation should provide stronger inferences than a multistate study that assesses effects on prevalence.
Beginning in 1979, nonsmokers' rights legislation spread from the state to the local level, especially in California. 1 These local ordinances extended existing state laws to restrict smoking in private workplaces. By 1990, private workplace ordinances had been adopted by 197 California localities, including 180 of the state's 459 cities. In addition, 17 of the state's 58 counties had restricted smoking in unincorporated areas. 9, 10 Most laws restricted smoking in restaurants, health facilities, and retail stores, as well as in private and publicly owned workplaces.
We studied the effects of California's local smoking ordinances on the existence of worksite smoking policies and on smoking cessation. We hypothesized that smokers who worked in localities with ordinances that restricted worksite smoking, compared with smokers working in localities without such ordinances, would be more likely to report that their worksite had a smoking policy and would be more likely to have quit smoking in the 6 months before the survey. [11] [12] [13] [14] Furthermore, we hypothesized that these effects would be greater for those who worked in localities with more restrictive workplace ordinances. The study was conducted with data from the baseline survey for the California Tobacco Education Program; thus, the results are not affected by programs instituted as a result of Proposition 99, the voter initiative that raised the tax on cigarettes and other tobacco products. Because we had cross-sectional data from a single point in time, we chose a 6-month time frame for smoking cessation to ensure that those who quit did so after the ordinance was adopted.
Methods
The study population consisted of respondents to the 1990 California Tobacco Survey, a computer-assisted telephone survey conducted between July 1990 and February 1991. 15, 16 With the use of a stratified, random-digit dialing technique, heads of household were interviewed; 85 000 potential respondents were enumerated. All adults 18 or older who had smoked in the past 5 years were sampled, as well as 28% of those who did not fit these criteria. Response rates for the screener interviews (n = 32 135) and extended interviews (n = 24 296) were 75.1% and 75.3%, respectively. 16 For the present study, the sample consisted of 4680 respondents to the extended interview who reported that they (1) smoked cigarettes 6 months before the survey, (2) worked indoors in a nonmilitary facility outside of their home in California, (3) worked within the last 2 weeks, and (4) provided either a place name or a zip code that corresponded to a worksite location that could be located with geographic information system software (Atlas GIS 3.0). 17 Responses were weighted to adjust for the probability of selection and for representation in the 1990 census. The study sample represented 2.35 million Californians.
Variance estimation was based on a jackknife estimation procedure 18 using the sample replicate weights included in the public domain file. 16 The jackknife was implemented with specially written macros for SAS 6.12 19, 20 and with WesVarPC 2.12 using the JK1 option. 21 This approach was adopted to compensate for the complex design of the survey sample and thereby to obtain more appropriate estimates of sampling error than would otherwise be found.
Two dependent variables were constructed from the California Tobacco Survey: worksite smoking policy and smoking cessation. Worksite smoking policy was assessed from responses to the question, "Does your employer have an official policy that restricts smoking in any way?" A "no" response was coded as 0 and a "yes" response was coded as 1. Smoking cessation was assessed from the following questions: (1) "Have you smoked at least 100 cigarettes in your lifetime?" (2) "Do you smoke cigarettes now?" and (3) "When did you last smoke or have a puff on a cigarette?" Smoking cessation was coded 0 if responses to the first 2 questions were "yes." Smoking cessation was coded 1 if the respective responses were "yes," "no," and less than or equal to 6 months ago. The observation was excluded from the analysis if the response to the latter question was more than 6 months ago.
The provisions of workplace smoking ordinances in 1990 were assessed from content analyses of local laws conducted by Americans for Nonsmokers' Rights 9,10 and the California Smoke-Free Cities Project. 22 Any discrepancies between these 2 sources of data were resolved by staff at Americans for Nonsmokers' Rights. Ordinance strength was assessed for each place in California by a point system. One point was assigned for each of following provisions: (1) no exemption for businesses with 4 or more employees, (2) smoking prohibited in restrooms, (3) smoking prohibited in meeting rooms, (4) smoking prohibited in hallways, (5) employees can designate their work area as smoke-free, and (6) nonsmokers' concerns take precedence in a conflict. The points were summed to yield a score with a range of 0 to 6 for each locality in the state.
We merged the survey response data with the ordinance data, using the worksite's zip code or place name. Atlas GIS 3.0 17 was used to compute for each zip code in California the amount of land area that pertained to specific places contained within the zip code boundaries. We estimated the relative population of these intersections with 1990 census data for cities and counties. Each zip code received a set of likelihood scores (that summed to 1.0), with each score equal to the likelihood that a particular place was contained within the zip code. A weighted ordinance score was then computed for each zip code by multiplying the place likelihood scores by their associated ordinance scores. On the basis of the results of preliminary analyses, a 4-level ordinance strength variable was constructed:
(1) no ordinance (0 points), (2) weak ordinance (>0 and <1.5 points), (3) moderate ordinance (≥1.5 and <6 points), and (4) strong ordinance (6 points). We first examined the distribution of each variable in the population and then the relationship of each demographic and workplace variable to the dependent variables, worksite smoking policy and smoking cessation. The Rao-Scott (RS2) approximation to the χ 2 statistic was employed as a test for statistical independence to accommodate the complex sampling design. 23, 24 Next, for each dependent variable, multiple logistic regression was used to estimate the odds ratios of ordinance strength, adjusting for the following sociodemographic and workplace characteristics: age (18-24, 25-44, 45+ years), sex (female, male), race/ethnicity (White, Black, Asian, other), Hispanic status (non-Hispanic, Hispanic), 1 educational attainment (less than high school graduate, high school graduate, some college or technical school, college graduate), the type of work area (no regular work area, private or shared office, open area), 25 and number of employees at the worksite (<50, 50+). The categories selected for these variables were based on prior research. 15 Variables were eliminated from the model if none of the parameter estimates was significant at the .25 level. To maximize statistical power, some categories were collapsed for the following variables when similar odds ratios were obtained for different values of the variable: race, educational attainment, and type of work area. Regression diagnostics were performed on the final model for each dependent variable. To account for the complex sample design, the Hosmer-Lemeshow goodness-of-fit statistic was deflated by the harmonic mean of the design effects for the coefficients in the model. The goodness-of-fit statistics were nonsignificant (P > .10), suggesting adequate model fit. 26 Finally, the interaction of ordinance strength with each of the sociodemographic variables was tested one at a time by creating dummy variables and adding them to the final models.
The protocol for the present study was approved by the University of California at Berkeley Committee for the Protection of Human Subjects.
Results
As can be seen in Table 1 , about one fourth of the population worked in communities with no workplace smoking ordinance. Similar proportions worked in communities with weak, moderate, and strong ordinances.
As shown in Table 2 , worksite smoking policy was related to Hispanic status, educational attainment, the type of work area, the size of the worksite, and the strength of the smoking ordinance. Respondents who worked in communities with moderate or strong workplace smoking ordinances were more likely to report having a worksite smoking policy (χ 2 3 = 17.63, P = .0005). In addition, workers were more likely to report a worksite smoking policy if they were not Hispanic, had more education, worked in indoor areas, and worked in a larger worksite. Smoking cessation was related to race and Hispanic status. Blacks were less likely to quit smoking than other racial groups, and Hispanics were more likely to quit than non-Hispanics. Although respondents were somewhat more likely to report smoking cessation if they worked in a community with a smoking ordinance, the bivariate relationship between smoking cessation and ordinance strength was not significant (χ The results of the final 2 logistic regression analyses are summarized in Table 3 . Employees who worked in communities with strong ordinances were more likely to report a worksite smoking policy and were more likely to report smoking cessation. The odds ratios for ordinance strength generally increased across levels of the variable, suggesting a "dose-response" relationship with both worksite policy and smoking cessation. Em- Observations were weighted on the basis of probability of selection and poststratification. Numbers of respondents are given in parenthesis.
b P values obtained from the jackknife estimation procedure with the RS2 statistic from χ 2 analysis. 18 ployees who reported that their worksite had a smoking policy were more likely to be nonHispanic. They tended to work in an office environment (i.e., a private or shared office or an open area) and in a large worksite. Employees who quit smoking were less likely to be Black and more likely to be of Hispanic origin and to have completed some postsecondary education. Using the final logistic regression model for smoking cessation, we estimated the prevalence of smokers who quit by levels of ordinance strength, setting the remaining covariables in the model to their weighted means, as follows: 19.1% cessation (95% confidence interval [CI] = 15.4%, 23.4%) for no ordinance, 24.6% cessation (95% CI = 19.2%, 30.1%) for weak ordinance, 24.2% cessation (95% CI = 19.7%, 29.3%) for moderate ordinance, and 26.4% cessation (95% CI = 23.0%, 30.2%) for strong ordinance. These adjusted estimates were quite similar to the unadjusted estimates that appear at the bottom of Table 2 . Smokers who worked in communities with strong ordinances were 38% [(26.4 -19.1)/19.1] more likely to quit smoking than were those who worked in communities with no ordinance.
Subsequent models were fit to test for effect modification. The interactions (i.e., effect modifiers) of ordinance strength with race, Hispanic status, age, sex, educational status, and type of workplace area were not significant. Thus, our data suggest that workplace smoking ordinances have similar effects on smoking cessation and worksite policy across different segments of the population.
Because we were concerned that our smoking cessation results were not generalizable beyond 6 months, we replicated our smoking cessation analysis, including in the sample former smokers who quit within 5 years of the survey. The results from this analysis were quite similar to the results reported in the tables, suggesting that the current results are not simply an artifact of the 6-month time frame we selected.
Discussion
The present study examined the effects of local California ordinances that restricted smoking in workplaces in 1990. The results suggest that laws with comprehensive restrictions led to more worksites with smoking policies and increased the likelihood that workers would quit smoking. An estimated 26.4% of smokers who worked in communities with strong ordinances quit smoking within 6 months of the survey and were still abstinent at the time of the survey, compared with only 19.1% of those who worked in communities with no ordinance. Therefore, public health policy should continue to support the passage of strong local smoking ordinances.
The effects of workplace ordinances on worksite policy and on smoking cessation were related to the strength of the ordinances. The effects were greatest in localities with strong ordinances-that is, those that prohibited smoking in restrooms, meeting rooms, and hallways; allowed employees to designate their work area as smoke-free; allowed nonsmokers' concerns to take precedence in a conflict; and did not exempt any businesses with 4 or more employees. In recent years, many localities have adopted even stronger ordinances that require virtually all workplaces to be smoke-free. On the basis of the present results, we would anticipate that such ordinances would lead to even greater effects on smoking cessation.
In spite of the overall support of our hypotheses, the results were somewhat disappointing. Over one fourth of smokers who worked in communities with the strongest workplace ordinances and over one third of smokers in communities with the weakest ordinances reported that their worksite had no smoking policy. The data suggest that many California businesses in 1990 may have been in violation of local smoking laws. Prior research also indicated that compliance with workplace smoking laws had been poor. 27, 28 Additional resources may have been needed to ensure adequate public awareness about these laws and to monitor compliance.
Many worksites in California were exempt from local workplace smoking ordinances in 1990. Workers not covered by local smoking ordinances included employees of very small worksites (no more than 3 employees) and employees of public schools and state government. The public schools, which included 3.5% of the workforce, 29 had until 1996 under state law to adopt strict smoking policies. 30 The state government, which employed 5.3% of the workforce, 29 has only recently established strict smoking regulations for its employees. Although many county government employees, accounting for 2.0% of California's workers, 29 were not covered by city ordinances, they were covered by county smoking ordinances.
7,8 Because we could not determine whether workers were employed in an exempt worksite, the present study may underestimate compliance with local ordinances and the effects of these ordinances on smoking cessation.
Many businesses in California adopted worksite smoking policies even though not required to by law in 1990. Almost two thirds of workers reported the existence of a worksite smoking policy in localities without workplace ordinances. Businesses with multiple worksites may have adopted a uniform smoking policy for all worksites to comply with local laws that affect only some work- Reference category. *P < .10, **P < .05, ***P < .01, ****P < .001.
sites. In such instances, a worksite's smoking policy may be attributable to the passage of smoking ordinances in other localities even if there was no local ordinance regulating that specific worksite. The present study did not estimate this potential indirect effect of local ordinances. The research design for the present study was cross-sectional, which limits confidence in interpreting the results. We deliberately chose a short time frame for smoking cessation to ensure that those who quit did so after the ordinance was adopted. Nevertheless, strong antismoking norms within a community could lead to the adoption of a local smoking ordinance, worksite smoking policies, and increased smoking cessation. Future research would benefit from longitudinal studies that could rule out alternative hypotheses.
The adoption of smoke-free workplace laws may lead to better compliance because it may be easier to publicize laws that are less complicated. 31 Statewide laws may also lead to better compliance for the same reason. Beginning in 1991, California localities began to adopt stronger antismoking ordinances than those presently examined. 9 By 1996, 1 year after the adoption of a statewide smoke-free law that covered all indoor work areas except bars and gaming clubs, 64% of indoor workers in California reported a smoke-free workplace policy, compared with only 35% reporting one in 1990. 32, 33 In addition to increasing the likelihood of smoking cessation, smoke-free workplace laws should also result in less exposure to environmental tobacco smoke 15, 25, [34] [35] [36] [37] [38] among nonsmokers.
